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Photolithographic route to  III-V
micro/nano wire semiconductors 
Nano/microwires of semiconducting mate-
rials (eg, GaAs and InP) with triangular
cross-sections can be fabricated by ‘top-
down’ approaches that combine lithogra-
phy of high-quality bulk wafers (using
either traditional photolithography or
phase-shift optical lithography) with
anisotropic chemical etching.
The research team was led by Dr.Y Sun,
Dept. of Mat. Sci. and Engineering, Beckman
Inst, Univ. Illinois at Urbana-Champaign,
This method gives good control over the lat-
eral dimensions, lengths, and morphologies of
free-standing wires.The behaviours of many
different resist layers and etching chemistries
are presented. It is shown how wire arrays
with highly ordered alignments can be trans-
fer printed onto plastic substrates.
This “top-down” approach is a simple, effec-
tive, and versatile way of generating quality
single-crystalline wires of various com-
pound semiconductors. Resultant wires and
arrays have potential electronics, optics,
optoelectronics and sensing applications.
Advanced Functional Materials 15 (1) 30-
40 (2005).
X-ray photon correlation 
spectroscopy
Irakli Sikharulidzea et al from Netherlands
FOM-Institute for Atomic and Molecular and
DUBBLE CRG, ESRF, France, have beenwork-
ing in X-ray photon correlation spectro-
scopy (XPCS) where the degree of coher-
ence of the X-ray beam determines the con-
trast of the observed intensity correlation
function. In this article, XPCS measure-
ments of smectic liquid crystal membranes
in a reflectivity geometry are presented
showing that coherence and resolution can
influence time dependence of the correla-
tion function.Variation of the pre-detector
slits, as well as of the projected coherence
length on the membrane, induce a time
dependence of the intensity correlation
function. Several practical aspects and limi-
tations encountered during the XPCS 
studies are treated. Finally the conditions
for heterodyne detection at the specular
ridge and homodyne detection at off-specu-
lar conditions are discussed.
Optics Communications 247, (1-3) 111-124
(1 March 2005).
Plasma filaments created in air by
a multi-TW femtosecond laser 
There is increasing interest in the study of
femtosecond laser self-guiding (filamenta-
tion) in air and other transparent media.
The physical processes underlying this
effect are now well understood.
Filamentation arises predominantly from a
dynamic competition between the optical
Kerr effect, which leads to beam self-focus-
ing and air ionisation by multi-photon
absorption, preventing beam collapse by
beam defocusing. Air ionisation involves
the simultaneous absorption of at least 8
infrared photons, so it occurs for a thresh-
old-like intensity I~1013 W/cm2 9
Long-range filamentation of femtosecond
laser pulses in air can lead to several appli-
cations.The broad white continuum gener-
ated during self-guided propagation can be
exploited for multi-component LIDAR stud-
ies of air pollution.The creation of plasma
column can be used to trigger and guide
electric discharge, and eventually lead to a
new type of lightning rod. Finally, the high
local intensity of the self-guided laser pulse
can be used for laser-induced plasma spec-
troscopy (LIPS) of remote targets.Thus,
depending on the particular application, it
is important to maximise either continuum
generation, the length of ionisation chan-
nels, or the laser intensity at long distance.
One important laser parameter in this
respect is the initial chirp of the laser
pulse. For ultra-short pulses at 800nm, the
pulse duration is expected to increase
because of group velocity dispersion of air.
This detrimental effect can be precompen-
sated by imparting a negative initial chirp.
Initial chirped laser pulse has another
effect. By increasing the pulse duration 
at constant pulse energy, it decreases its
peak power. This is expected to increase
the distance necessary for the onset of fila-
mentation and to reduce the number N of
generated filaments. In conclusion, the
beam profile of an intense IR femtosecond
laser pulse has been studied as a function
of distance, up to 2350m, for different ini-
tial chirps. Using electric measurements
and photographic recordings, the distance
over which air ionisation was occurring is
estimated.A maximum ionisation distance
of 370m was found for a laser with a nega-
tive chirp of 2.4ps.A shorter pulse duration
favoured the amount of broadband continu-
um detected at long distance, longer nega-
tive chirps led to the appearance of bright
light channels at 2350m, the longest dis-
tance measurements were performed.The
peak intensities of such bright light spots
was estimated to be around 
1012 W/cm2.
Authors: G Méchain, C.D’Amico,Y.-B.André,
S Tzortzakis, M Franco, B Prade,A Mysyro-
wicz,A Couairon, E Salmon & R Sauerbrey




Xiudong Sun et al from theDepartment of
Applied Physics, Harbin Institute of
Technology, Harbin, China report experi-
mental results concerning the long propa-
gation of IR multi-terawatt laser pulses on a
horizontal path. Measurements are per-
formed as a function of initial laser chirp.
They were particularly interested in meas-
uring the length over which ionised plasma
channels are formed and also investigate
the conditions for optimal continuum gen-
eration at long distance D > 600 m.
Due to its excellent photorefractive proper-
ties, lithium niobate (LiNbO3) has extensive
applications in optical computing, image
processing, phase conjugation and laser
harden. Appropriate doped Fe:LiNbO3
crystal with high diffractive efficiency and
high sensitivity becomes the most promis-
ing candidate for digital data holographic
storage application. However, long response
time and low ability of optical damage
resistance are the main disadvantages of
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Fe:LiNbO3 crystal.They can be overcome by
doping with damage-resistant dopants, such
as Zn2+, Mg2+, In3+ and Sc3+.
In Zn:Fe:LiNbO3 crystal, Zn ions substitute
for [NbLi]4+ and form [ZiLi]+. Compared
with Fe:LiNbO3 crystal, the decrease of the
concentration of [NbLi]4+ in Zn:Fe:LiNbO3
crystal improves the ability of optical dam-
age resistance and shortens the response
time. Furthermore, the reduction treatment
on the Zn:Fe:LiNbO3 changes the concen-
trations of Fe2+, Fe3+ and [NbLi]4+ and
improves its photorefractive properties.
The absorption spectra, the response time
and the ability of optical damage resistance
of as-grown and reduced Zn:Fe:LiNbO3 crys-
tals, respectively was studied.The self-eras-
ing phenomenon during two-wave coupling
process was observed in the reduced
Zn:Fe:LiNbO3 crystals and explained by the
mechanism of hole–electron competition.
Optics Communications 247, (1-3) 233-237
(March 2005) 
Fluorescence lidar imaging of 
fungal growth on insulators 
M. Bengtssona et al from the department of
Atomic Physics, Lund Technology Institute,
Sweden & Chalmers Technology University,
the Swedish Royal Institute of Technology
and the Swedish Defence Research Agency
with the National Centre for Atmospheric
Research at Boulder, Colorado, have been
working on remote fluorescence imaging of
fungal growth on polymeric high-voltage
insulators, performed using a mobile lidar
system with a laser wavelength of 355nm.
Insulator areas, contaminated by fungal
growth, could be distinguished from clean
surfaces and readily be imaged.The experi-
ments were supported by detailed lab spec-
tral studies, using a fibre-optic fluorosensor
incorporating an OMA system and a nitro-
gen laser emitting radiation at 337nm.
The main goal for this experiment has been
to extract information about a method for
remotely assessing fungal coverage of insu-
lators. It was found that a fungus-covered
surface could be readily detected, imaged
and distinguished from a clean surface.
Future experiments will include both algae-
and fungus-covered insulator surfaces in the
investigations, aiming at finding the excita-
tion wavelength giving best demarcation
between algae and fungal growth.
The final goal is to perform remote fluores-
cence imaging in order to get a full status of
the insulators and possibly identify the signs
of future insulator failure.
Optics and Lasers in Engineering 43 (6)
624-632 ( June 2005) 
Maximising frequency of bipolar
transistors
Wai-Kit Lee,Alain C K Chan and Mansun
Chan From Hong Kong University of
Science and Technology’s department of
Electrical and Electronic Engineering have
worked on the impacts of base-to-emitter
spacer thickness on the unity gain frequen-
cy (fT), base resistance (rB), base collector
capacitance (CBC) and maximum oscillation
frequency (fmax) of a bipolar junction tran-
sistor (BJT) are studied. Using the extracted
Y-parameters from a simulated device with
structural parameters calibrated to a
process, the resulting fT and fmax with differ-
ent spacer thickness is reported.
To achieve the maximum fmax, the spacer
thickness should be kept small while in
order to get high fT, the space thickness
should be kept as large as possible. In order
to obtain both high fmax and fT, the spacer
thickness should be carefully designed.The
optimal spacer thickness is found to be a
value, below which the extrinsic base dop-
ing profile cannot be neglected in evaluat-
ing the fT. Moreover, it is found that the
optimal spacer thickness is nearly independ-
ent to the scaling to the emitter width.
Solid-State Electronics 49 (4) 554-557 (April
2005)
Carbon nitride as a buffer layer
for magnetic thin films 
S M Watsona, et al from the Physics and
Applied Science departments of The College
of William and Mary Williamsburgh and
NASA Langley Research Centre worked on
amorphous carbon nitride (CNx,0.1<x<0.3)
which generated interest for its combina-
tion of hardness and compliance.
Its physical properties: high hardness, low
friction coefficient, good chemical inert-
ness, thermal stability and low wear rates
make it a suitable choice for many applica-
tions..Variations in atomic hybridisation
allow for a spectrum of physical properties
based on growth conditions, from a
“soft”amorphous-carbon-like material to a
“hard”diamond-like structure. CNx strongly
bonds to ordinary Si 100 wafers forming a
hard coating, which, along with its band gap
structure, might make CNx useful in elec-
tronic and computer applications. CNx
is currently used as a protective coating 
for hard drive media. CNx may also be 
useful when incorporated directly into 
ferromagnetic multilayer structures, as a
buffer, capping or active electronic layer. Its
properties may enhance the robustness of
the ferromagnetic structure and prevent
deterioration. Its excellent thermal proper-
ties and varying impedance make it useful
for microelectronic devices.
The study notes the surface roughness of
the NiFe films is comparable to films on Ta
or Cu buffer layers and is stable with
annealing at 200°C. Effects on the magneti-
sation and coercivity are seen, and may be
due to several mechanisms, as chemical
reactions at the interface and interdiffusion.
Growth effect on properties of
Al–N co-doped p-type ZnO films
ZnO with a wide direct band gap of 3.3 eV
has also attracted attention because of it
possible application in short-wavelength
light-emitting devices.
In order to develop such optoelectronic
devices, one important issue that should
be resolved is the fabrication of low-resis-
tivity p-type doped ZnO, as well as other
wide-band-gap semiconductors such as
ZnSe and GaN. ZnO, however, has proven
to be difficult to be doped as p-type: ZnO
exhibits an asymmetry in its ability to be
doped n-type or p-type, which is called the
“unipolarity.” Recently, p-type ZnO with
both high carrier concentration and high
mobility deposited using In-N co-doping
has been reported.
No successful preparation of p-type ZnO
using Al-N co-doping method was reported
so far , write researchers F Zhuge et al at
State Key Laboratory of Silicon Materials,
Zhejiang University, Hangzhou, who report
on p-Type zinc oxide thin films with c-axis
orientation were prepared in N2O-O2 atmos-
phere by an Al-N co-doping method using
reactive magnetron sputtering.
Secondary ion mass spectroscopy (SIMS)
measurements indicate that as-grown ZnO
films were co-doped with Al and N. Hall
effect measurements show a dependence of
types of conduction, carrier concentration
and mobility of as-grown ZnO films on N2O
partial pressure ratios. p-Type ZnO thinfilms
deposited in N2O partial ratio of 10%, show
the highest hole concentration of 1.1×1017
cm-3, the lowest resistivity of about 100cm,
and low mobility of 0.3 cm2V-1s -1.
Thin Solid Films 476 (2) 272-275 (8 April
2005).
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